INTRODUCTION
In connection with studies of the molecular organization of biological membranes (13) we have been interested in determining the two-dimensional topographical distribution of specific components on membranes . Electron microscopy with ferritin-antibody (12) and ferritin-plant agglutinin (9) conjugates can be used to localize specific antigens and oligosaccharide components, respectively, with a resolution of about 300 A . Labeled-antibody techniques have previously been used to study specific surface antigens of various cell types (cf. Refs . 1, 4-7) . In earlier studies, however, the labeled cells had been embedded and sectioned before examination in the electron microscope ; in such electron micrographs, essentially only the one-dimensional distribution of an antigenic component is revealed . In order to determine the two-dimensional surface distribution, we have developed an alternative method of specimen preparation (9) . Cells are lysed at an air-water interface, which causes the entire cell membrane to spread out flat at the interface . The flattened-out membranes are then picked up on an electron microscope grid, the ferritin-antibody stain is applied to the membrane on the grid, and the grid is then examined by direct transmission electron microscopy .
In this note, we demonstrate the use of this technique in conjunction with the indirect ferritinantibody staining method to visualize the twodimensional distribution of the H-2 histocompatibility alloantigens (2) over large areas of the mouse red blood cell membrane .
MATERIALS AND METHODS

Reagents and Antisera
Horse spleen ferritin (6 X recrystallized, Miles Labs, Inc ., Kankakee, Ill .) was further purified by cadmium sulfate crystallization, ammonium sulfate precipitation, and ultracentrifugation (8) anti-mouse 7S-, y-globulin antiserum was obtained from Meloy Labs Inc ., Springfield, Va ., and the y-globulin was isolated by precipitation with 50% saturated ammonium sulfate. This rabbit -y-globulin fraction was then absorbed with an equal volume of washed mouse red blood cells for 2 hr at 5°C . This absorbed rabbit y-globulin was subsequently conjugated to ferritin for use as the indirect stain . As a control, rabbit y-globulin containing anti-(human) spectrin antibodies (a gift of Dr . V . T. Marchesi) was used .
The mouse anti-H-2 d antiserum was prepared by injecting C57BL/6J mice (of H-2 b specificity) with the BALB/c tumor, Meth . A (of H-2 d specificity), while the mouse anti-H-2 b antiserum was prepared by injecting A/J mice (H-2 a ) with the C57BL tumor EL4 (H-2 b) . Mice were bled after 6-7 intraperitoneal injections of tumor had been given at 7-10 day intervals. The sera were absorbed at 0°C for 2 hr with 1/10 their volume of mouse red blood cells of the same strain as the mice immunized .
Preparation of Ferritin-conjugated Antibodies
Ferritin conjugates of rabbit 7-globulin with antibody specificity for mouse 7S--y-globulin (Fer-MGG), and of rabbit 7-globulin with antibody specificity for human spectrin (Fer-HSp) were prepared by the toluene-2-4-diisocyanate coupling method (14) . The ferritin-conjugates were separated from unconjugated proteins (8) by gel filtration on Agarose A-1 .5 m (Bio-Rad Labs, Richmond, Calif .) and were concentrated to 2-5 mg protein/ml . The fractionated Fer-MGG was then absorbed three times at 0°C for 2 hr each with an equal volume of mouse myeloma, lymphoma, and red blood cells, respectively . After the last absorption, the solution was centrifuged at 10,000 g for 10 min to remove any residual cells, and was stored in sterile vials .
Sensitization of Mouse Red Cells with Anti-H-21 or with Anti-H-2d Alloantisera
The red blood cells from freshly drawn C57BL/6 or BALB/c mouse blood in Alsever's solution were washed six times by centrifugation and resuspension in isotonic 0.01 ms sodium phosphate-NaCl buffer, pH THE JOURNAL OF CELL BIOLOGY • VOLUME 50, 1971 . pages 905-9107.4 (PBS) . The white cell layer was removed after each centrifugation by aspiration . Samples of 0.1 nil of washed mouse red blood cells were centrifuged into pellets in 15 ml conical centrifuge tubes and the cells were resuspended in 0 .25 ml of the appropriate absorbed mouse antiserum, diluted 1 :10 in PBS . After incubation with mixing at 37°C for 45 min, the mixtures were centrifuged to pellet the cells, and the supernatants were removed for cytotoxic testing. The sensitized cells were then washed 4 times at 0°C in PBS containing 0 .1 % crystalline bovine serum albumin (Armour Pharmaceutical Co ., Kankakee, Ill.) .
Cytotoxic Testing
Direct cytotoxic tests were carried out essentially by the method of Boyse and Old (3, 10) except that Dulbecco's modified Eagle's medium(15) was used as the diluent. BALB/c and C57BL/6 spleen cells were used as indicator cells and guinea pig serum diluted 1 :3 was used as the source of complement .
Ferritin-Antibody Staining of Sensitized Red Blood Cell Membranes
The mouse red blood cells sensitized with mouse anti-H-2 antibodies were lysed on distilled water surfaces as described by Nicolson and Singer (9) . The spread-out cell membranes were then picked up on carbon-coated collodion films on electron microscope grids . Without drying, they were then conditioned with a 4% solution of bovine serum albumin in PBS, and a large drop of Fer-MGG was applied for 3-5 min at room temperature . The grids were then washed by floating them face down on several fresh PBS solutions and finally on distilled water . After air drying, the specimens were examined in a Philips Model 300 electron microscope.
RESULTS
The results in Table I show that little cytotoxic activity was removed from the anti-H-2 sera upon sensitization of the red blood cells . This demonstrates that the anti-H-2 antibodies were in great excess, and makes it likely that the H-2 antigenic sites on the red blood cell membranes were saturated with the mouse anti-H-2 antibodies .
The method of preparing membrane specimens by lysing sensitized red blood cells at an air-water interface produces flattened-out membranes, large areas of whose outer surface can be examined (Fig . 1, insert) . With BALB/c red blood cell membranes sensitized with the H-2d antibodies and then stained with Fer-MGG, the ferritin molecules were found in discrete and irregularly arranged patches on the membrane surface (Fig .  1) . Closely similar results were obtained with H-2b 906 BRIEF NOTES cells sensitized with mouse anti-H-2 b antibodies and then stained with the same Fer-MGG (Fig . 3) . For reasons to be given in the Discussion these patches were subdivided into circles of 300 A radius (clusters), and the numbers of clusters per patch were measured over several cells of both types . Clusters separated by less than 1000 A were scored as belonging to the same patch . The frequency distribution of clusters per patch is shown in Fig. 5 , and applies to either the H-2b or H-2d alloantigen . That the ferritin labeling was specific for the histocompatibility alloantigens was shown by the facts that (a) if H-2b cells were first treated with mouse-anti-H-2d antibodies and the lysed cells were then stained with Fer-MGG, very little ferritin was bound (Fig . 2) . Similarly, H-2d cells exposed to mouse-anti-H-2b antibodies followed by Fer-MGG showed little ferritin staining (Fig . 4) . (b) If cells of either specificity were sensitized with both anti-H-2d and anti-H-2b, and after lysis were then treated with the nonspecific Fer-HSp conjugate, no significant ferritin-staining was observed . (c) Unsensitized red blood cells of either specificity, lysed and treated with Fer-MGG, showed no ferritin staining .
DISCUSSION
The experiments reported here confirm and extend the observations of others (1, (4) (5) (6) that the H-2 
